The third effect of electrodes of a polarizing current applied on a nerve denotes, as described by Suzuki (1) and Suzuki, Ando and Miyata (2), the effect of a longer or stronger polarization, which causes changes in the threshold of stimulation under both electrodes in direction opposite to those due to the electrotonus. The changes in the threshold by the electrotonus, which appear soon after the onset of polarization and are caused by the polarization potential itself, are replaced under both electrodes, if the polarization lasts longer, by the changes in reverse direction due to the third effect, and these changes result from such physicochemical changes in nerve membrane under the electrodes, as its ion-permeability becomes increased and the polarizability decreased under the cathode and vice versa under the and anode (Ebbecke (3, 4), Hecht (5), Suzuki (6) ).
The i-t-curve in normal condition (N) shows itself as a hyperbola and its it-t-curve (N') is almost linear.
Sometimes the part for very small t shows a deviation downwards or that of spoon form, but it is recognized that such findings are correct (Satake (10 ) ). The linearity of the it-t-curve proves that the i-trelation satisfies the Weiss' formula, and the intersection of the elongation of the straight line it-t with the abscissa shows the absolute value of the chronaxie.
After the polarization the rheobase rises gradually. All i-values for every t also increase and the i-t-curves I, II and III move their positions upwards after one another with laspe of time after the polarization.
The corresponding it-tcurves, I', II' and III', are composed of straight segments which intersect the abscissa on elongation with gradually increasing angles in proportion to time after the onset of polarization.
These intersecting points approach nearer and nearer to the origin of the coordinate system.
The three curves I', II' and III', each seen as almost linear in toto, seem to turn their direction so that their inclination angles to the abscissa increase by degrees.
These observations show that the i-t-curves follow the Weiss' formula during the polarization and the chronaxie in each time decreases gradually with passage of time after the polarization.
2) Anodal polarization
It was tested also with the polarizing voltages of 0.05, 0.1 and 0.2 V.
The effect was here also qualitatively the same and differed only in its magnitude according to the voltage.
But generally the anodal effect was weaker than the cathodal, and one could find the changes even in case of 0.2 V as of appopriate degree.
In fig. 2 an example of anodal polarization with 0.2 V is shown.
With the i-t-curve in normal condition (N) the same findings are obtained as in the case of anodal polarization : the Weiss' formula holds and from the linearity of the it-t-relation (N`) one can calculate the chronaxie. Changes evoked by the anodal polarization are, however, entirely in direction opposite to those by the cathodal.
The rheobase and all the ivalues for every t decrease with time of polarization, and the i-t-curves II and III move their positions downwards after one another in the order of determination after the onset of polarization.
The corresponding it-tcurves 1', II' and are also composed of straight segments, the incli-nation angles to the abscissa showing a gradual decrease in the order of measurement after the polarization, so the points of intersection of the elongated segments with the abscissa move further and further away from the origin of the coordinate system.
The direction of the three curves I', II' and III', seen as nearly linear in toto, shows also the same changes in inclination.
From above one can see that the i-t-curves satisfy the Weiss' formula during the polarization and the chronaxie suffers a gradual increase with laspe of time after the polarization.
3) Numerical changes in rheobase and chronaxie For the sake of quantitative pursuit of changes in the rheobase and chronaxie by the third effect in each measurement we have taken the following procedure : For the change in rheobase we compared the values measured before I, between I and II and between II and. III, and as the time in each case coincided on the whole to one another, the adopted values were named as the value after 5 min., 40 min. and 60 min. respectively.
For calculating the chronaxie we have abandoned the curve as the rate of change in the chronaxie in such a late period of polarization became already small and III' showed scarecely a measurable difference from //'. We have selected, on the curves I' and II', a certain point corresponding to t slightly smaller than the middle of the t-range, elongated the straight segment on the point to the abscissa and calculated the chronaxie by the intersection point so obtained. The chronaxies thus calculated were named, on the same basis as in case of the rheobase, as the value after 25 min. and 50 min. respectively.
We have calculated in this manner the rheobases and chronaxies in every case and compared with its normal value, and the observation covered over 7-8 cases in each series of measurement.
In table 1 are shown only average values in each series : the normal values in the absolute and the changes in their percentages.
From the table one can easily see that the rheobase increases and the chronaxie decreases by cathodal polarization and vice versa by anodal. Both of these changes occur relatively rapidly in the beginning of polarization, but more and more slowly in the later period, the magnitude of changes growing with the height of voltage of the polarization. 1) The effect of electrodes of a long polarization on the time-factor as well as intensity-factor in electric excitation was examined.
First the i-t-relation in normal condition was measured.
Then three i-t-relations were measured in a certain order after onset of the polarization, and from transition of changes suffered by the relations the effect aimed at was deduced.
2) The normal i-t-relation satisfies the Weiss' formula. The relation follows also the formula during the polarization with its constants for the time-factor and intensity-factor varying with time of the polarization. 3) By the cathodal polarization the rheobase increases and the chronaxie decreases and by the anodal vice versa. The changes occur almost exponentially and their magnitude grows proportionately to the voltage of polarization. 4) Under low temperature the effect of cathodal polarization on both the rheobase and chronaxie is weakened and that of anodal strengthened.
All the findings under 3) and 4) agree well with Suzuki's classification of environmental conditions into two counteracting groups.
